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Abstract
This article deals with the application of the cybernetic decision making model on the educational field. 
The author deals with the challenge of decision-making in education, an area that characterized by great complexity and 
dynamics as illustrated in recent studies.
This article will present the cybernetic model, which specializes in explaining complex decision situations that require 
improvisation and complex decisions in education as an option for implementation. 
The basic analysis of the cybernetic model is about individual decision makers and their tendency to reduce uncertainty, using 
simple techniques of information processing in order to deal with complex decision making problems. 
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1. Introduction
Lehrer (2011) and Cuban (2011) wrote about the large number of decisions necessary for jazz players to 
successfully improvise, which is similar to basketball players who try to catch rebounds and need to decide where to 
position themselves once a ball misses the basket. These types of decisions are not the result of luck or guessing, but 
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rather are based on training, learning and experience on which these professionals rely when they execute their next 
move. Those who watch the game or listen to the music are not aware of performers' internal thinking, various 
considerations and many quick decisions that take place. This may often create a situation where a viewer may 
assume that the actions are not complicated and that a rapid reaction is not a result of professional practice.
These decisions are not restricted to jazz musicians and basketball players only. Similar activity is detected in 
education: "Here is where I turn from improvising jazz and basketball rebounding to classroom decision-making. 
Non-teachers would be amazed at the total number of decisions teachers make during a 45-minutes lesson, the 
frequency of on-the-fly unplanned decisions, and the seemingly effortless segues teachers make from one task to 
another. Decisions tumble out one after another in questioning students, starting and stopping activities, and minding 
the behavior of the class as if teachers had eyes in the back of their heads…"(Cuban, 2011, p.2)
As an educator of many years standing engaged in the special education system and as a researcher in the field of 
foreign decision making processes during periods of crisis, I find a close connection between these findings and an 
analysis of the decision-making approach called the cybernetic paradigm. 
The cybernetic model examines decision making in complex and dynamic situations, similar to those that exist in 
the education world.
2. The Rational Actor model
To be willing to understand the innovative principles of the Cybernetic model, it is essential to review the classic 
model of the decision making process, which is the Rational Actor Model.
The Rational Actor Paradigm was dominant throughout the last century, and even today it is perceived as the 
basis for more advanced paradigms (Casif, 2005). In its classical, original format, decision makers are seen 
primarily as rational players conscious of every possible alternative and capable of accurately determining the 
expected results of those alternatives. Decision maker decide in light of clear priorities and intelligent ruling 
systems. Rational decision makers perform a series of calculations in two interrelated dimensions: utility and 
probability. In fact, decision makers perform three basic steps: 1. Formulate all possible alternatives. 2. Evaluate 
each of these alternatives in terms of cost-effectiveness and apply them using appropriate probability scores. 3. 
Select the optimal alternative, which would allow maximizing benefits ( Maoz, 1990; Russett & Starr, 1992). 
The Rational Actor Model is the basic model in that field. The "Rational" term itself is complex and requires 
precision and understanding regarding the reference. The term "Rationality" is not an absolute and objective-at first 
sight. However, some argue that without a basic understanding of this elusive concept and without assuming that 
people sometimes tend to be "rational –creatures", any plant of the social sciences may collapse under him (Zisser, 
1993). More than less, it is vital to distinct between irrationality and rationality of the goals or of the measures. 
Decision maker can set irrationality of measures in terms of cost effectiveness, but the definition of rationality 
targets itself is highly complex, raising serious ethical and philosophical questions.
Allison (1971,) in his previous studies defines rationality as a consistent value, maximizing choice within 
specified constraints. MacDonald (2003) presents an expansion for Allison three rationality parts: First, decision 
maker assumed to employ purposive action motivated by a goal oriented behaviour and not simply by habit or 
social expectations. The decision maker must be able to identify a priority goal and move with its intention of 
reaching that objective. Second, decision maker display consistent preferences as manifested in the ability to rank 
the preferences in transitive order. Transitivity means that if an outcome (a) is preferred over outcome (b), and (b)
is preferred to (c), then (a) is preferred to (c). For example, if diplomacy is preferred to sanctions and sanctions are 
preferred over force, then diplomacy is preferred over the use of force. Invariance means that a decision maker’s 
preference holds steady in the face of various means of information presentation (McDermott 2004a).  
Simon (1992), who was one of the founding fathers in the field of decision-making, as other researcher, 
investigate decision making and its solution through Bridge or Chess. In these games the sweeping benefit is the 
ultimate goal, which means victory that in itself is an integral part of the game. The event creates a full match 
between means and goals, and the players receive only one decision concerning one question: What is the option 
that is optimally available and serves the purpose. Decision making policy is certainly not a game; it is the art of 
assessment measures of others that could be taken. The idea of taking decision making policy as a game has helped 
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developing a theoretical framework to define and distinguish between different types of contests and other games. 
Over time it became a strict, formal and mostly mathematical (Casif, 2005).
Another important observation that is mentioned at Mintz & Deruen (2010) concerning the Rational actor model 
distinguishes between "thick" and "thin" rationality: "Thin rationality refers to the strategic pursuit of stable and 
ordered preferences such as: selfish, self-destructive, or others. Thick rationality assumes, in contrast, that actors 
have specific preferences in practice that is mostly material-self-interest or preservation of power. Consequently, 
thin rationality can be applied in a much wider range of human behavior and decisions than thick rationality 
can"(Huber and Dion, 2002, at Mintz & Deruen, 2010, p.57).
Cashman (1993) application found as an operative and inclusive illustration of the Rational Model: (1). Identify 
problem. (2) Identify and rank goals. (3) Gather information (this can be ongoing). (4) Identify alternatives for 
reaching goals. (5) Analyse alternatives by considering consequences and effectiveness of each alternative and 
probabilities associated with its success. (6) Select alternative that maximizes chances of selecting the best 
alternative as determined in step five. (7) Implement decision. (8) Monitor and evaluate (Cashman, 1993, 77–78).
However, a careful consideration of policy alternatives using the rational actor model does not automatically 
ensure a sound outcome. Experts and advisory groups often analyse policy dilemmas thoroughly but arrive at a 
suboptimal outcome. In general, the analytic process of the rational model should lead to better decisions, although 
not always to better outcomes (Renshon and Renshon, 2008).
The rational model of decision making has often been criticized. One of its sophisticated and interesting 
alternatives is the one that this article focuses on – the cybernetic model. 
3. The Cybernetics model
The term "cybernetics" was created in the late 1940's by Robert Wiener who investigated communication and 
control in all kinds of organizations (Weiner, 1955).
Zisser (1993) explained the cybernetics approach and its relevance to social sciences:  "The existence of political 
science is based on the ability to look at the social group as an organization and not as a crowd. The media is the 
cement that builds organizations. The media allows the team to think together, to see together and work together. 
There is no sociology without understanding the mechanical media as they are built from the same grammar" 
(Zisser, 1993, p. 312).
The most important application of cybernetic model with regard to decision making is associated with 
Steinbruner (1974). His theory derives from his criticism of the rational approach. Steinburner argued that this 
approach did not cover all aspects of decision-making and especially regarding complex decision problems, and 
suggested identifying these kinds of problems based on three conditions (Steinbruner, 1974):
1. The content of the decision affect at least two values that have trade-off relations, meaning that realizing one 
value comes at the expense of the other
2. The decision is made under conditions of uncertainty, meaning a state of imperfect correlation between 
knowledge and the environment.
3. The authority to take the decision is scattered among several individual players or organizational units.
Steinbruner doubted that the rational model was capable of describing and explaining the conduct of individual 
decision makers, and especially its ability to successfully handle complex decisions. According to him, the transition 
from the level of individual to collective ones leaves ambiguous space, which actually means a reduction of the 
actor to a monolithic and united entity. The challenge against the hegemony of the analytical paradigm was based on 
solid theoretical structures on one hand, and its reference to complex decision problems on the other. Steinbruner 
indicated the existence of simple cybernetic mechanisms that provides solutions to complex and difficult problems 
without imposing a burden on the decision maker.
Steinbruner gave a series of examples such as when a bee finds nectar-rich flowers at some distant point from its 
hive, it informs other bees through 'dance' that includes various navigation instructions, and it relies on the angle and 
direction of the sun in relation to the field. Another example concerned tennis players who, although capable in 
principle to turn on rational considerations and plan their responses by physical calculations, which take into 
account relevant data, in reality their responses are 'intuitive' or 'automatic' and yet usually 'substantive' .
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Steinbruner stated that the cybernetic model is a worthy model that explains and describes the conduct of 
decision makers at the highest levels. He argued that the analytical paradigm creates unreasonable load requirements 
on decision makers. The cybernetic model counters the assumption that decision makers are always busy with 
sophisticated and complex calculations.  Steinbruner's basic assumptions are exactly the opposite. According to him, 
decision-makers act as a result of their willingness and desire to control the element of uncertainty and therefore 
strive to reduce it as much as possible.
Steinbruner based his assertion on various constraints that are usually forced on decision makers - cognitive, 
emotional and practical. According to him, decision makers strive to reduce the relevant calculations for making a 
decision. They do it so as not to collapse under the weight of too much stimulation and they try to minimize 
uncertainties. The central value of decision-making is minimizing uncertainty factors. The implications of this 
theory illustrate the basic objections of the cybernetic model to the basic assumptions of the rational model: First, 
decision makers avoid exposing themselves to all relevant information; Secondly, they do not see a need for 
assessing non-preferred or irrelevant alternative. Finally, they are not linked to a set of defined objectives.
Steinbruner perceived decision-making processes as reflexive, based on past experience and intuitive 
mechanisms of problem solving. The view of cybernetic logic is that in order to successfully deal with complex 
decision situations, decision makers must have access to a large set of optional responses. The emphasis is on 
reflexive responses based on previous learning processes (ibid,). In addition, the more people involved in problem 
resolution increases the chances to resolve them. This conclusion is not trivial and might be perceived as being 
contrary to common sense. Steinbruner explained that complex problems are not usually given in-depth 
consideration by all relevant parties. In fact, the complexity of a problem is the reason for dismantling it to a large 
number of sub-problems that are treated separately. In his opinion, this dynamic constitutes the cybernetic 
explanation for Parkinson's Law considering the tendency of bureaucratic organizations to grow massively (ibid).
These statements indicate the relevance of the cybernetic model to describe and explain complex decision 
situations that involve multiple decision makers that also work in groups. Steinbruner stated that these groups 
acquire the skills and ability to handle very complex environments with complex problems by using intuitive 
approaches based on past experience as opposed to rational examination. According to him, in reality, senior 
decision makers focus on providing a response to a sequence of problems that arise from below, and that are defined 
from the perspective of the subunits that make up an organization. All of these problems create a separate decision 
situation, without building a comprehensive integration of senior decision makers.
Steinbruner believes that organizational theories alone do not provide proper explanation for cybernetic 
processes of decision-making because they ignore relevant cognitive aspects. In order to establish the cybernetic 
model, Steinbruner stressed the consensus among those who are engaged in the study of cognitive processes 
regarding the unconscious nature of information processing. In any case, the routine actions of the human brain do 
not suit the rational theory. He estimated that cognitive theory is somewhat a regulator which allows cybernetic 
adjustment to explain decisions that are made under uncertainty. The connection between the three areas - concepts 
from cognitive theory, organizational aspects and the logical cybernetics are based on three concepts: 1. Grooved 
Thinking; 2. Un-committed Thinking; 3. Theoretical Thinking.
The Grooved Thinking concept describes the tendency of decision makers to simplify problems using a limited 
number of basic models that allow classification of these problems. The concept emphasizes the cognitive limits of 
perception. The Uncommitted Thinking concept refers to situations in which decision makers find it difficult to take 
a clear position regarding the issue at hand. The term also includes cognitive aspects that highlight the uncertainty 
momentum among decision-makers as well as organizational aspects that explain differences in bureaucratic 
perspectives. In these situations, decision makers tend to adopt different positions at different times. The Theoretical 
Thinking concept refers to decision makers that are characterized by a high degree of commitment to any faith-
based framework that is stable over time, even under conditions of uncertainty, usually huddled around one central 
value (ibid). High level commitment to a faith-based framework is a useful tool for filtering and processing 
information, and especially a convenient way to cope with uncertainty.
4. A proposed Application in Education
From the author's Ph.D. research dealing with decision making processes during the Yom-Kippur War and her 
personal experience as a special education manager in high school (youths at risk and excluded), it seems that there 
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may be a connection between these two challenges – how to improve decision-making in education and applying the 
theoretical cybernetic model to education.
It seems that Steinbruner's (1974) three conditions for complex decision problems, and the suggested 
identifications of those problems may be applied successfully in education: 
1. The content of the decision affect at least two values that have trade-off relations, meaning that realizing one 
value comes at the expense of the other.
2. The decision is made under conditions of uncertainty, meaning a state of imperfect correlation between 
knowledge and the environment.
3. The authority to take the decision is scattered among several individual players or organizational units 
(Steinbruner, 1974).
Another interesting cybernetic approach to the question:   How to apply the cybernetic decision making model in 
education? Is the 'satisfactory' way for decision making, as consolidated by Taversky (Taversky, 1972). Taversky 
developed the Elimination by Aspects Model, which points out the tendency of decision makers in complex 
situations to set simple criteria, which allow them to perform a simple elimination of alternatives, without the need 
to weigh competing values. Taversky found that cybernetic decision makers tended to stick to individual 
interpretations of a problem that provided a satisfactory diagnosis. After defining a problem, there is a need to look 
for a possible solution and evaluate it. The sequential nature of the process stems from cognitive reasons as well as 
external data. The number of solutions that become part of the agenda is limited and is conditioned upon a few 
factors: the existence of an action plan designed originally to deal with similar situations of decision makers, the 
scope and the duration of the search (Taversky, 1972). 
5. Conclusions
It seems that the cybernetic model provides a number of basic settings regarding the level of problem 
identification that can be applied in the education field. As the founder of the cybernetic approach, Steinbruner 
claimed that decision makers in complex environments try to reduce the levels of complexity as they attempt to 
diagnose a problem and its uncertainties. The guiding principle in defining a problem avoids creating complex 
settings and maintains a common attitude. The process itself is sequential and gradual and starts with developing 
simple explanations, definitions of the problem and then moving to more complex settings.
The recommendation for further research is to test the principles of the cybernetic paradigm on education system 
in Israel and other countries, and to follow their development. In addition, since the author's Ph.D. research deals 
with decision-making leadership during crisis, and since one of the major research goals is to develop a new 
decision making model that takes into account environmental and other factors - it will be interesting to investigate 
the implementation of the new model in the educational arena.
"… Fixing the world means fixing the education..." (Janusz Korczak, 1939)
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